A scintillation proximity active site binding assay for the hepatitis C virus serine protease.
A binding assay suitable for the identification of active site-directed inhibitors of the hepatitis C virus serine protease NS3 was developed. A C-terminal extension of 13 residues that is specifically recognized by the Escherichia coli biotin holoenzyme synthetase (Bir A) was fused to a truncated NS3 protease domain, allowing the efficient production of in vivo biotinylated protease. This enzyme was purified and shown to have the same properties as its wild-type counterpart concerning substrate binding and turnover, interaction with a cofactor peptide, and inhibition by three different classes of inhibitors. Immobilization of the biotinylated protease, using streptavidin-coated scintillation proximity beads, allowed detection, by scintillation counting, of its interaction with a tritiated active site ligand spanning the whole substrate binding site of the protease from P6 to P4('). Immobilization did not measurably affect accessibility to either the active site or the cofactor binding site of the protease as judged by the unchanged affinities for a cofactor peptide and for two active site binders. Using the displacement of the radioligand as readout, we were able to set up a rapid, robust, and fully automated assay, suitable for the selective identification of novel active site ligands of the NS3 protease.